[The adrenergic beta system in an experimental model of heart failure].
Reports in the literature have suggested that a complex alteration in beta-receptor pathway takes place in failing human myocardium. The purpose of our study was to evaluate the beta-adrenergic receptor system in an experimental model of heart failure induced by monocrotaline in rats. Monocrotaline, administered with a single intraperitoneal injection (50 mg/Kg), causes pulmonary hypertension and right ventricular hypertrophy, associated with congestive heart failure. beta 1 and beta 2-receptors were characterized in the right ventricle by direct radioligand binding utilizing [125I] Iodocyanopindolol and selective beta 1-(CGP 20712A) and beta 2-(ICI 118551) antagonists. Adenylate cyclase was measured in basal condition and in the presence of different stimulators as isoproterenol with ICI 118551 (beta 1-receptor-stimulated activity), isoproterenol with CGP 20712A (beta 2-receptor-stimulated activity), Gpp(NH)p, NaF and forskolin. In the right ventricle of the failing hearts the beta 1-receptor density decreased selectively (-55.8%) while the beta 2-receptor density was unchanged. Modifications in the adenylate cyclase system were demonstrated: a reduction in the basal and beta 1- and beta 2-stimulated adenylate cyclase activity; a decrease in adenylate cyclase activation elicited by Gpp(NH)p, but not by forskolin and NaF. In conclusion, these data suggest that in monocrotaline-induced heart failure in the rat there is a selective beta 1-receptor down-regulation and an impaired coupling efficiency of G proteins. These results are in line with biochemical changes found in patients with heart failure.